(19) 



1 JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 06163521 A 
(43) Date of publication of application: 10.06.94 



(51) Int. CI 



H01L 21/314 



(21) Application number 04329912 

(22) Date of filing: 17.11.92 



(71) Applicant 

(72) Inventor 



NIPPON TELEGR & TELEPH 
CORP <NTT> 

MAC HI DA KATSUYUKI 
TAKAHASHI TSUNEO 
TAKAHASHI JUNICHI 
SHIMOYAMA NOBUHIRO 



(54) FABRICATION OF SEMICONDUCTOR DEVICE 

(57) Abstract 

PURPOSE: To provide a method for fabricating a 
semiconductor device in which the semiconductor 
element is protected against hot carrier deterioration 
by blocking intrusion of water from an interlayer 
insulation film. 

CONSTITUTION: An underlying insulation film 8 having 
point defects and containing a bonding group of silicon 
and hydrogen is formed and an upper layer insulation 
film 9 is formed threreon by coating or CVD or an upper 
layer insulation film 10 is formed while desorbing water 
from the insulation film 9 being used as an intermediate 
layer thus forming an interlayer insulation film 7. 
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ft»aiCj:SECR^X-7CVDa*ffll^r»fiEL. ±liffl!ja><ft»lli*^7X-7CVD**ffll^r»l«-rft^i:*1*ai 



[0001] 
[0002] 

[&3fc<75ftffi]¥ig<**»|Hl8cDl!!iilcfc^^ 

[ooo3]*LT»tt*fr&±icfijffl£;hTi*sc<D«©BY^^ 

¥Js.ZZmmLtz, L^(*^TEOS-CVDj£(ib^mffiS)S:;£)*<ffl^btL'S > <i; ; 5l^oTL^ 0 
[0004] 

[f§0JW<$*L«fc5£t£BIi]LfrUi:#^ 

(*, -ttic *<7>RS£t*##-7x-efcy. from*icfco-c KJS£rttt£LT<D*B©*a££t?cij&<tte>*vc 

[0005]-*, MOSFET|C*Sl*tl4» *0«|IMblCj:oTKU-f>Bff Jb<B*]U ^*LlC#oT±r 4*vMr*U7©H 
H^*T-0)flMStt±. «ftTmR&Bjit&or*Tl^..Z(DMOSFETI=*Slt«|HJ||tt,5ii«J!liti-CKx*;U4f-tt 

[0006]«HBLfcSOGI=J:*M^a. TEOS-CVDj£|C«fc^-C^fiE$*l4-?-*l-f tlO)$feli)ST?l*. H^IC^MO* 

h*^U7l=«fc**T*<b*»iS^5^1l6tt^fc*t©T^©fctol=»cn&©#»^aicJ:or»6n*l6«H** 

[0007]*fc9llC % E«±l=EttWlCCtie>(Dlft««S»«L<fl^atLT, ^P-ttBSa^XvCVDSfelC 
*oT»l«**i*lfcllK*l![<¥Rt#A6*iTl^«. fc£U Z^TJ©lfelMI*lftltsaSI4. *T-#<bl»±<DfcJ&-C 
lifcC K<DJ&J*SI££j!>\ K*<0^«*lcjeHLfcEtt(O*<bl»JhSe Wt-r*«ait<Ofc«)-Cft« e 
[0008]ZCT\ £©J:5fc«E*aT?*$:77X7CVD£lc«fc$t6^^ 

U C:JDa.t>*i§BSBErt<*£lMl:£, *£fc£*B36jb<3fch.*^£freu ^©«fl!)*^-C©*«>h*-V l J7lc«kft 
fi«tt*«ri:*tt*sS<D|BHzli, log-log?P?t*±-C8»l8«*<fcy, MttftftOTaicl*, *«*36*fflL^© 

[0009]-£LT\ ^©Hfi^6tW6*»**3lCvJHTKJSIt**««E*«, flAI** 3. 3V©££<DitoMr*'J7Htt* 
^14,^5*^ SJSt^acet^ro-ea&SA^ *TttT||gfl<JlrS*4i5^S#^l*.fcJ3J:-5-10^l«V|c-ri>j65>S 

[001 0]*^!*, COJ:3*tt*©M«j&**SB**fc»l=tt*Jh.fcfc0-es *©1«W*&:?>I*, HMIfcttR^ 

i*i&B(D§g££;2;, C^T-li, ^BEtt^ffi^rS^WftJlS^-croJiMlftftRW^rtSa^tltt-rs^t-efc*. 
[0011] 

[0012]*fc, *SgBJI*, ##tt:*Blcfclt«)lilIlllft«K<D»J«XS*#t;«jft*a(=fc^T. SMfftBSteLT. £ 
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[0013] 

[0014] ! 

mnmmT. *%mzmz>¥mfr$imo)gL&y5 ! &<Dnmm\z'DZ, mite^i>mz&%iLxmmizm.tet&o 
^5]miit**nw<7>-nmM$:MosFETizmmLtz®£x><Dmmm<»®wzmxw^ 

[001 6]Z(DMl^Mli/i!clcfcLxT, ft^ti li^^gl^Ji, 2l**r*-htfiL 3l4*-hiMbK, 4l4vUn>&«7? 

fcys£fc,5i4zftb£g?mi<7)i&i^ii.6i4mi(D^ 

10«^:<7)=&•lA^b^^oTL^-S 0 

[0017]m(*fi*Jlcli, *HJS0i)(7)if£, y-hm^l2,!:Lr.7K l Jv l J=i>^3000^->-i7*XhO-AfIS<7))f $|c % y-h 
^bM3«!:Lr. K^^b;4lCcfcoT100~200^>^XhP-AfS^(DJ5^lc.mi (DlF B 1ilfe^M5<!:Lr, BPSG^5 
000^>y^hP-A?f)t(Dll$lr % iE^Ml6tLr, AISiCu^BOOO^^XhO-Afl^roll^C-en^tlff^fiE 
L/io m2(Dir B 1^ai7lcfclt^gTl<D^eil8 < t:LT. m^+WPhP>#0.l;££ffll^ECR:^X7CVD , 

;*ic c fc^sio 2 m£3ooo*>7x\-a-Am&<r>m£\ztimL. ^mm(ommm9tLx. ^-y^irck^TEoso^jgs 

JSSfilfflLfc^ECVD&T'C^V^TEOS-SiO,, H<7)Jf*J$SL ^;£lc£o-CffmUiSOGli£m\ ft±l(D$fe 

^ll1O<bLT^7XTCVD;SlC c ):i)SiO 2 )i^2OOO^->^XhP-Aflg0li$|C^J$Lf- o 

[001 8]ZZX\ BUlBECR^XTCVDji^li , ;g^^2OO°CfIJtWT0^jaiCj;oT^fpMa)$fe^)S$ Mf$.tZ>l5 

fcXfo&o XmMMX'Wm&iltLXlt. SiH 4 «t0 2 <b<D;g£#X£ffll\ **7>E*<1. OmTorr. V-f ^P-fc/^-tf 

600WT'feoT«fel^ 0 ECR^7X-7CVD^SICfcL>-C. rf/^-^ EpaPLTl^l^ C*l£E|ltt] 

fc^lC^pJ^-efc^. ^>TEOS-Si0 2 HCD^^frlCOLNTIi. 65°C?IJtlrM^LfcTEOS^^®ji$-fr 
^^XCDjjitS^S'J-yh^/mingg. *y>3M£385'J'JyMI//mingS 1 SlfiSJf £400°C*iJf .tUio £b 
IC, ^fi;£ICcfc3SOG|i(DJfej£l::-D^TI4, ^7>TEOS-Si0 2 H(7)PfiE^. 400°CifI)t(7)SJtT^T^ff^orio 
*LT. ^<7)«fc9l=lLT#&* 4 />TEOS-Si0 2 RtSOGffltttt* *#|::»-r$!RSttJ(l<*<. ^OTk#(D#:fr»j!><£ 

[001 9m\z. mmECRzf?xvcvDmz&\i&&xMkfc#(Dm±Miz'Di*xR'<z> 0 

[0020]M2I*> ECR^XVCVD;*, ZOlWi-g;. «^1M^PhP>^i;££ffll^::ECR:77X7CVD;£|C c fc6gT 

ma>mms. zzxit. sio 2 mo&xmmz^Lxw , mmt. s\h 4 to 2 to^.M.itx\ matt* esriiisicj^ 

-ORtftfcXt^lT^Jf . O^y, &Wm&Xfo&o C(7)MA N bBJb^cfc-5lC v CZ^(7)ECR^7XTCVD;4lCj;|, 
££|Si8l4> SMittfO, 5W±(Dli^. 10 18 cm- 3 W±Tfc^C<!:A<t3^y, ttz. SiH 4 G>3t«S'><E.<LT» 0 2 <h<Djffi 
*tt£/h*<Lfci*(=» *©xe>«^»Jtli, 3BS»#fllJSlTT?*ofco ffcfrfc, ^*i**mt«t, 3SEMtb£>h$< 

[002l3*fc»MI*»lWIBSOGM±l=»L,ECR^XTCVDaiCj:or*tl^*ll=«)I<OJl<i:*Si0 2 RIML' 
fci:£<DTDS;4(Thermal DesorptionSpectroscopy) IC«fc&7K^<t7K#ft(t:(D#ffifS££*LTfcy s ZtDECR^XTC 
VD&lcfcl^T, SiH 4 <!:0 2 tOiSXMMtO. 5T?&<&. wflJiiafr'bW&JKPJ:?!^ •f-ti-PtlOKWlifcl^Ts ** 

[0022]£fc» B4tt. SOGBt±|CECR^X-7CVDaiCj:5Si0 2 K£»I*U frlS\H 4 t0 2 t©3«tt££fl:£ 

atzk2<DTDs&\z&%*#io)Mgimm£7rsto za)m^mt^oiz s Amttzmmzvzztx. worn 

[0023]^blr.l5tt % SiH 4 <t0 2 t<Dffimft£mt£l±tztZ(DECR7 : 7X^CVD&\Z&$>S\0 2 mX0)^9\-f&^ 
t£(DSi-He-^£*^ZCDI]5frb^bfr&^ 

[oo24]zzx\mzizK£Hxi^&o\z^&tt£u^x&mmm*X'0&xm<»^ 

lc»LT?Dy*>?fciJRa>&SSa£LTIis *a*jfi*IB*:lfe<fC Si-H(7)7K^A<. -to^(D^sasic 
«WJIftgtU-C££WS£l&fi£U *#£?P<^LTl^t0<t#*b*l<& o *f§BJT-l*. ECR?7%7CVD;4lc;fc^-C> Si 
H 4 03fcfi£iiap-f -SCtdcfcoT. 7K^a)Pfl±^lS]±$1+i)Zt$1 OOtmtLXl^&tf. Si 2 H 6 0fiX£mi^XS\ 

-Ho&szmmz-etzv. fcsiM*.* mum, t*tsi-jwmzm^xtvimxhz>zt\t®mx$)&o 

[0025]*lC % «rlBai©««1i«l=fcMt*JB2<DlMlft||K7tLT(Dft±l(D«*MlO$»«r*«^J=Ol^Ta 

[0026]5felCj$^ t |:5IC, **JfittT?l4 % C(7)g±lO|feiSill10tLT. ^X7CVD;£|C £ fc^>Si0 2 )1^2000^-> 
?XhP-AfSJg<DJI£l::JfeJ$LTl^A<, *<DM&tLX\t. Z<DW<DZf?X^CVD%\z^xmmmZtimt%m 
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mizisi-rmmmttK mum^z^x. ^mmo^mm^^^m^zm^^zt^x^^tmz. 

[0027]Z^T*. M6.lt. BUlESOG)l±ICfcoT, Zf7X^CVD&\Z&&S\0 2 m%M&Ltzm£X(DTDS : ,i{Z&&frft 

(om&otf.&zm^tzmgtt?,, zom^^M^u^oiz, -j^x^cvd&xiz. mwmt4oo°ci£&xmm$: 

jD^LTfcy,Z;h,i:J:oT400 o CfIl££T'©;UJglcfc^ 

Jia^©L 0 -^#^&l^©,h%*b*i£o tt*.*>%. Zhlt±tiLtz&&Of&iL£tmLXl^Zt\Zl2frtstti\t J <» 

[0028]^bic.M2ii. *3StemaffiLfc*£T?©**©fl8te#tfifttt£jFU +M»©t6«llii9£LT\ +7>t 

EOS-Si0 2 K±l=SOGK$»BKLfc**"e*oT, C©H7frb, *S«Ej&«3. 3V©<>:t. ^©iFlfrtf&SSftTl^ 

SC^frfr&o *LT, C©*5(i*^lcm*tt*Itt*fr#afe#*;h.*Jiai*, «TJf ©£*R6£rt£LTvy=i><!: 
7K3^©i££S££«&iiiJi8tf7K#£^^ 

iSOGK35^a>*»*ft±la)ieiW!ll 0<D»«lc|RLTIWIt*1i-, z©«*T?©3K#**teM*1*fcfc©Tffey, CCD 
[0029] 

[*W©a>*]l2Lt* £Jfi«lcJ:o-Cl*aLfcJ:5lC, H©$|l»a£l=J:*ll*» l^ffi^H<i:Lr, jS*R6*WttU fro 

iy^yt^mtom^m^^TmmommmirMt^tmz.Tmmo^m^zm^m, fc5*ft«Rj6&#£* 

■l=«fcoT±l«©lftlt«£»J*Lfcfr&,Tl«©*ft^^ 
^^A' l J7^^§^A^o^J!lm6*IlcI5l^gL^#§<i:L^a^i^t/■d^^fe^o 



[BSaffiiilftiBig] 

[M3**W©-*lt«*MOSFET{cafflLfcii^T«)SBfll)«a)«5t«SCWCc«1-BfKBlT?**o 
[a2]H±Sllft«l=*Jit*ECR^XvcvDai=«k*l6«R<DjS*P(S***-rK^H-e&*. 

[@3]H±SIJ6«l=fc(t5SOGil±ICECR^ i 7X-7CVDaiZ«fcorBIJia)*&*Si0 2 fflt£»jSU=fc£©TDS&|C 
[a43H±SIJfi«l=fclt*SOGBl±l=ECR^X-7CVDaiCj:*|ft«RS»J,EL. frOSiH 4 tO z £©3!E»tt£* <b 

•*is-fctta)TDsaic«feS*»»<D»«f<g«s*-ruiiwiiiT&*o 

[@5]H±Htt«icfcit*siH 4 to 2 ta)a6ftJt$«<b$i4-fci#©ECR^7X-7cvDai=«J:*lft«iil-e<D*n»JDi 

[S6]H±*lfi«l=fcl+*SOGK±|C^ J 7X-7CVDaiC«|:*Si0 2 K£»J«Lf=ii£T?©TDS&lC«J:a3k#©Jlftll© 

[MZ]l5]±IIJi<5 | J^®fflL^Ji^r*©mT©1i^14*6p!f#tt**-rijiB^@T'fc-g) 0 
[M]ft&©lP B 1$fe^M<tLT©^X7CVD^ 
icft^Lfc<t#(D^T©^vh+A'UTWtt#^^-rijiBj|iir'fc^o 
[»^©KW] 

1 

3 y-hlMUi 
4 

5'ffi©ff|H]ffcttflt 

6 IBH&Jg 

7 *2©vMfMtfli 

8 ff2©JIM«6IIK©STl©«&ttl)( 

9 ffi2©lMt6ttffi©4mi©ffettB( 
l0^2©lPa*6Silg©g±M©lfeaiS 



[Mil 
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